Introduction
There is a huge amount of rubbish produced in the world. In Poland most of them go to a dump. At present, the Poles produce about a kilo a day, which gives more than 300 kilograms of rubbish per year. Most of the waste is recyclable 1 . Unfortunately, still a significant group of waste is the so-called -mixed municipal waste. The waste contains materials and substances that should be segregated.
The problem of disposal and disposal of municipal waste is one of the most important and most difficult to solve the environmental problems of the present day. It is not enough to plan logistical processes like recycling, disposal, and above all, tackle the problem at the source to effectively prevent excessive landfill.
Already at the stage of product design we should think about their later disposal.
The increasing amount of waste and the lack of space for their storage are also the effect of placing on the market excessive quantities of disposable packaging, advertising, etc. On the other hand, economic growth has contributed to improving the quality of life. Consumers are more likely to get rid of used things that are not always used 2 .
Urban management bodies carry out more and more in-depth analysis of the system in order to make the waste more efficient and effective and to ensure that it is properly transported to disposal sites 3 . However, the area of active dumping diminishes but the number of waste does not. Disposing of waste is becoming more and more expensive. Therefore, the efficiency of municipal waste management depends to a great extent on the quality of organizing logistics processes. An important point in the waste chain management is the 1 The aim of the paper is to show that the quality of logistical processes in the case of municipal waste management depends on the awareness of the inhabitants of the region and its infrastructure not only of the way the municipal services are provided. The paper presents selected results of mixed municipal waste surveyed in different regions of Ruda Śląska. Selected areas were characterized by different degrees of urbanization.
Logistic issues in the management of municipal waste
In the system of municipal waste management, the stages of collection, export, processing and disposal of waste can be distinguished.
Collection of municipal waste includes activities related to the preparation of waste for transport to places of recovery or disposal. At this stage it is possible to distinguish activities related to the placement of waste in containers or bags providing temporary shelter. Among the containers in the system of collection of municipal waste from the inhabitants in the multifamily housing is usually used containers of plastic with a capacity of 110 dm 3 to containers with a capacity of over 1m 3 , "sockets" consisting of a set of three containers of 1.5 m 3 , e.g. "igloo"and the so-called baskets for PET bottles.
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B. Szczucka-Lasota, R. Wolniak, T. Węgrzyn waste. There are also hazardous waste collection points (such as batteries, old paint and lacquers). All these wastes are collected in containers and received by a specialist company selected by tender procedure.
Due to the quality of the processes of subsequent transport and treatment of municipal waste, it is important to collect the municipal waste by the inhabitants themselves.
The general state of municipal waste is influenced by the following: segregation, i.e. whether the waste is actually segregated, for example bottles are cleaned, labels are ignited, dangerous substances are passed to the collection points or do the people attach importance to crushing, do they use biodegradable bags for biomass, etc. Waste collection is the first logistic process in the waste management, and therefore its quality is translated into successive stages.
The effective and optimal implementation of the waste collection process must take into account factors such as: the size of the area from which the waste is collected, the structural and economic and social determinants. Legal regulations are defined for the site. The method of collection depends also on the available technologies of export and processing in the area and the number of active landfills.
Another logistics process is the removal of waste, i.e. the collection of waste from the place of their collection and the transshipment to vehicles in order to move through the successive stages of the development system. Self-handling can be done manually or mechanically, using appropriate means of transport. When the transport of waste takes place directly from the place of collection to the disposal plant we are talking about a one-stage system. This system can be non-replaceable, replaceable or disposable.
In the unconverted system, the waste is discharged from the containers to the means of transport (garbage trucks) and the containers remain in the collection area. In a removable system, the filled containers are picked up and delivered empty (hooked). Disposable bags (bags and big bags) do not require containers, replacement or cleaning. The disadvantage is that the bags themselves become waste, and the bags are transported to the transport center by hand. Single-stage waste disposal is still the dominant system in Poland 6 .
In the two-stage transport system, the so-called transshipment stations are use in the places where temporary waste is collected and pre-sorted. According to the literature 7 , this solution reduces system costs by up to 30%.
The impact on the logistics process at this stage depends on how to prepare the waste for transport (sealed bags, segregation of waste, properly exposed containers in front of property, the distance of containers from the house, the degree of crushing the waste, etc.) -so all the 5 activities connected with the collection. In addition, the process of export is influenced by: location and number of places of containers, containers, baskets; the carrying capacity of the transport vehicle, the general condition of the transport equipment, the frequency of exports and the time of the fall of the waste collected, the schedule of exports; organization of the work of the export team, number of available means of transport, roads, days and hours of travel, the distance between the place of collection and the place of segregation of the processing, disposal or storage, as well as routes, types of contracts signed, etc.
Once the waste is delivered to the destination place, it is processed. This includes preprocessing such as sorting, separation and grinding as well as pressing and briquetting. At this stage of waste management, it is also possible to see the impact of the quality of the preceding processes. Proper segregation facilitates the use of processing and recycling methods.
Recycling: material (mechanical), raw material (chemical), thermal (energetic) and organic (biological).
The last step of the process is to dispose of waste by subjecting them to biological, physical or chemical transformation to bring them into a state that does not pose a threat to human life or health and the environment. At this stage, the processes of waste disposal, waste incineration, gasification and pyrolysis, solid fuel processing, composting and methane fermentation in chambers can be distinguished.
Research methodology
The research was conducted on municipal waste from households and from commercial and service establishments located in the city of Ruda Slaska. The term municipal waste is in accordance with Art. 3 sec. 1 point 7 of the Act of 14 December 2012 on waste 8 . This term mean household waste, excluding end-of-life vehicles, as well as non-hazardous waste from other waste generators which by their nature or composition are similar to household waste 9 ;
as well as mixed municipal waste, i.e. municipal waste, which have undergone waste treatment activities which have not significantly altered their properties.
Three trash collection routes were selected (Table 1) . Based on BN-87/9103-04, indicators for the accumulation of solid urban waste have been identified. The mass and volume of waste collected on a given export route was measured at a certain time and the density of waste was calculated. The formulas (1-2) in Table 2 were used for the calculation 10 . Table 2 Calculation of accumulation indices -patterns
Volume indicator of accumulation:
Bulk mass index: According to PN-93/Z-15006, the morphological composition of municipal solid waste was determined 12 .
Detailed study and tools and test equipment are described in 13 .
Results of research
Accumulation rates are calculated using the formulas given in Table 2 . The results presented in Table 3 indicate that the highest accumulation rates of waste are characterized by compact housing (Route 2). Table 3 Results of waste collection indices The mean values of granulometric measurement of municipal waste are shown in Fig. 1 a-c . Fractions above 100 mm and 100-40 mm are the most common, accounting for 67% of the average annual waste.
The average values of the fuel properties of the fractions are shown in Table 4 .
The calorific value for the municipal waste collection route was 5.36-8.34 MJ/kg. Comparing the data with the results of the research presented in 14 
Conclusion
The analysis of the obtained results allows to formulate the following conclusions:
 In the analyzed logistic chain, it is necessary to strengthen the first link, namely selective collection at source, especially in areas characterized by compact multifamily housing, as this region has the highest unregulated waste amount.
 It would be advisable to plan, design and build a waste incineration plant in the area of Ruda Śląska, as confirmed by the results of research on the amount of waste produced.
It is recommended to introduce a technology solution to recover energy from municipal waste.
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